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Treatment strategies for cancer based on systems biological characteristics
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7 50.85 (BA2:10° mm%/sec) . BEEFBEIE D ADC fifi 13
23222 563.02L WARKERTH D, BRICOVTIHIZIF
BEICEZbD EEbNT-,

BT, ADCfE D HITERS SR & FER I Z2ARIVE
PloEGRE#ET 2,

T 2 {4l

Fig.21336F B4 D Acromegaly DfEH. 7 F Y =7
L ERY T15E A {5 (Fig.2a) CJEE 13 LBy — 13
FRNRDE O &4, T2iRFEE (Fig.2b) Tliiso D2 6
> high intensity # 7~ L 7z, SSFSE-DWI (Fig.2c) Tl
[ 3 I2IFEEF Il & iz, ADCmap (Fig.2d) T
. BEEEPPEES I, Fig3n Il L (E
BHbifIcROIZ L 5 L, ADCHIZFHT0.86 (B
fi2:10° mm?/sec A T BAHE) & (2T ER AEICE VW {E
23 L7,

Table 11 Fe 54 T TR IRIE 28l TDADCE ' rADC
DHERBRE LDETT,

FEEME D T HFfF MG E 1L SSFSE-DWIT I3 %5 5 P
HfE%5. ADCmapTld, PPEEFHICHtans
EDi% { . ADCHIZ0.50%51.60 &, FlEIZIEHFED
541, FHADCEIX0.86. rADCIX1.04 L IEEHEIC
IFEREWETH - T,
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Fig.3
36 y.o M Pituitary adenoma

ROI 2

data - {area) (113[pixels])
{unit) R

mean ([mm?*2/sec]) 0.00086
min ([mm*2/4ec]) 0.00000
max ([mm?*2/sec]) 0.00183
total counts ([mm*2 0.09771
S.D ([mm*2/5sec]) 0.00050
COV. (Nothing) 57.63523

volume (cc¢) 0.47672

Table 1
iE Bl ¥13 ADC & (mm?/sec) rADC
68/M 0.00052 0.73
80/M 0.00076 081
36/M 0.00086 1.06
60/F 0.00106 1.36
51/M 0.00114 1.48
34/M 0.00160 2.08
49/M 0.00059 0.71
24/M 0.00072 091
76/M 0.00077 0.89
65/F 0.00103 1.29
19/F 0.00109 1.31
39/F 0.00083 0.98
65/M 0.00091 117
42/F 0.00069 0.84
71/M 0.00080 0.88
80/M 0.00081 0.94
56/M 0.00055 0.67
72/F 0.00087 0.99
52/M 0.00106 1.25
30/F 0.00062 0.74
33/F 0.00050 0.63
70/M 0.00114 1.28
39/M 0.00097 1.15
58/M 0.00105 1.28
53/F 0.00096 1.14
35/M 0.00056 0.66
31/M 0.00075 0.88
60/M 0.00100 1.10
ADC - rADC 44 0.00086 1.04

-10-
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LRLT ARG ICHIZE L 7= BRSSO ADC il % Fig 4
AT H, TREREDADCHEIMEVZ Edibh 3,

KICTHRAZEPOBWICERTH - HIERAZER
T 5.

Fig5i334F D BMET, EROARDOBEOMATH
fit L 7zNon-functioning adenoma ®HE ],

JE# 13 CT_E I iso density THERIUS 12380 5§
(Fig.5a) . T15RFAE & (Fig.5b) T lklow > & —Flhigh
intensity CIEFZIRIFTIZ LA ERO ST, T25EFE
{8 (Fig.5¢) Tlhigh#» & —&F low intensity TH - 7z,

Z D JE 1% SSFSE-DWI (Fig.5d) T PP EF 5 (<
Sz, AficERHLBESEF R s/,

Fig.4
- RRMETEKRRE :

ZOEEEEIZROIZ L h ADCEZ K 3 & (Fig6).
ADC{H30.58£0.17 &, JEE O thOFALIZ i~ T
BEMEZRL, EEARMEZEZ LTwsb0LE
ZeNiz, T OEFITEROMFATR T EENH
MAHERIN T3,

TEEIRERN O HIMOADCHEIZ D WTTH 555,
WURTINZ THRIED 624 HUNOHE 2R IZSSF
SE-DWIDHRIE S 173 T, FHADC fEi530.56.,
FERED 624 A BB OISR IC B S L2 161TlE2.40
EWIHERTH -7 (Fig7).

IO ED S TEEZR GO HIMEHEOH#E D
ADCEPEHTIZ v E SR TEEL TS,

SSFSE-DWI : 5P PEES
ADC map : PPREFEHNZL
ADC f& : 0.50—1.60, ¥150.86 (X 10°*mm?/sec),

13 rADC 1.04

- HBRITLENICRIRE U fcB R AERE O 339 ADC {E :

Glioblastoma 1.26

Metastatic brain tumor 1.38
Malignant lymphoma 0.78 (x 10*mm?/sec)

Fig.5b
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000160
000101
0.00216
0.17887
000023

1441243

0.47252

Fig.7
BRMEPS D ADC &

data
it )

1

(41[pixels])
0.00058
D.00038
0.00108

total counts {[mm*2 0.02380

5.0 {[mm* 2isec])

000017
COV, (Nothing) 2986188

0.17297

- RIEMS 2y BUAOERMHICEE SN 36
19 ADC {E : 0.56%x 10 *mm3?/sec

- RENS 2 y BUBOEBHIRICEE SN 146
ADC & : 240%x 10*mm™2/sec

@ FEHaEPR A

Fig 81ZSIADHCHIE L 7238 @ 7 b 7 Efa D,

A Y =7 AGER TSRS (Fig.8a) T, ZEfaBEIC
A RDFO S, FEHIA 1FisoD 5 low intensity.
T2 i EHE {R(Fig.8b) T it high T—H Aliso intensity TH
27,

Z OREHESSFSE-DWI (Fig.8c) T ik, MM Bi it
WE{SE % 7 L 72 ADC map (Fig.8d) Ti3 13 h &
BERIOE W EES TH D, PO EDTFYADC 3216
. R EEROECEEE R L 7,

Fig 913 FLi4is & H REREE I THIE L 7229 &
DS MHIE N D RER),

AR =7 AKER T E R (Fig.9a) TEEEE):
WER S, N IZlow intensity TH b, T2 HEFHEI & (Fig.
9b) THEE IZhigh?» & —Hiso intensity Z R L 72, 2D

-12 -

[ 13 SSFSE-DWI (Fig.9¢) T3 H & —HD2 e
Fic#i M7z, ADC map (Fig.9d) TIZIEE X IEH A
BihbPPEETEZTRL, ADCEIZII2EIERHA
HEhborEEER AL,

EREREOBEEFT RO % L ®%Table 212K 7.

7 7 ZEfdIZSSFSE-DWITLHUEE 5 I it & .,
Friz10flshsfl chiEdim iR KESTtd b, 7 +
ir RS OYEBCRE S LR L H A ok,

T i L T EEZIH L SSFSE-DWI TIEF 512
Bz i, EhroPRuETICMiiani,
¥ 7-FEAME T B (AR NE X SSFSE-DWI . s & {KfE
Fliia ni.

Table 3= ZEfEY: 1120 Bl O ADC fifi - rADC D Il 5E %
BILtwErRT.

Fig 10l ZOFRE 77 7L bDTH 5,
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7 b ERIOFADCAEIF2.15, FHEWTED FH
ADC{E1X1.44C, {7 DI IZ. Mann-Whitney DU &
FIZ X 2WE EOFEZE (p<0.05) 25580 61, ADC
fiEic X 2 TEOENSTRE L EZ 5T,

—7#. EEhatE T REERIEDADC#EIZ1.94-2.51 O

Fig.8a

Fig.8¢

I C¥EH2.25TH o7,

7 b B & Ehalk T BRIRE & TIZADCEICE
BhERZTHSNT, ADCED S OENIZTE b
-7, L LSSFSE-DWID EEE&AFROE P,
DEEFTRZ &b EME OB LA TH -/,

Fig.8b

Fig.8d

-13-
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Fig.9d

Table 2
iE B T1 T2 DwI ADC map BREAAR
Rathke' s cyst 10 45
T4/F | ow high very low high water—|ike
34/F low high low high muc i nous—| ike
56/M high sl.high very |low high yellow green elastic mass
56/F sl.high iso low high white yellow
38/F low high—%&B iso very low high vellow Tluid
42/ |ow high sl. low high water—|ike
12/F high sl. high | ow high mucinous—| ike
T/F low sl.high very low high water—|ike
18/F iso high | ow high white jelly-like
10/F |ow high very low high white jelly-like
Craniopharyngioma 5 4l
69/F sl. low high sl.high iso motor oil-like, cholesterin+
52/M sl. low | low —&B high iso sl.high mucinous—|ike
29/F low high —%p iso iso sl. high motor oil-like, cholesterin+
4/M | ow high iso sl. high
9/M high very high iso high water—|ike, cholesterin+
Cystic pituitary adenoma 5 {5

62/F low high sl. low high xanthochromic fluid
38/M sl. low high low high water—|ike
21/F high high iso high vellow green fluid
43/F sl. low high sl. low high dark orange fluid
10/F low high low—=&R iso high water—|ike

-14 -
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Table 3
iE Bl 15 ADC fE (mm?/sec) rADC
Rathke's cleft cyst 10 I
74/F 0.00248 3.06
34/F 0.00214 3.01
56/M 0.00209 252
56/F 0.00167 217
38/F 0.00216 263
42/M 0.00221 26
72/F 0.00160 1.95
71/F 0.00248 318
78/F 0.00223 253
70/F 0.00247 255
ADC - rADC F#51E 0.00215 262
Craniopharyngioma 5 #1
69/F 0.00118 1.48
52/M 0.00137 1.71
29/F 0.00132 161
4/M 0.00125 1.37
9/M 0.00209 213
ADC - rADC ¥Ft3{E 0.00144 1.66
Cystic pituitary adenoma 5
62/F 0.00223 275
38/M 0.00219 261
27/F 0.00238 298
43/F 0.00194 248
70/F 0.00251 282
ADC - rADC F#3{E 0.00225 273
Fig.10
EH ADC( X 10 mm?/sec)
3
2.66

2.5

5t

5 % 30

FrEia AN TEEE (+) (p<0.05)

#Fhrne

-15-
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[Z %]

Single-shot BESE k& /v — 7+ 7 — V) ik 2 Hf A
L. EORFEIETETCOMBL Yy a—FZ2#RTT5
BGETH D, Zhic X 2L EBEETEER. SSFSE-DWI
BHLE?—F 7 7 7 F ORENDL L, BEREL
EDO7—=F7 77 bEREOPRT VL L aBEMEDR
ZOMMIcbERTH 5,727 il OEPI-DWILIZ
X% & S/NHHME { i EIH & i< R IT. HToE
DI HIEEE 7 72 D ADC I X 2 FHiintssds & X
nTEHES,

ADCEE A0\ T OISR Z L Th b, IE#T
v WATH| Dtrace (Dxx+Dyy+Dzz/3) E LTH L&
545, ADCEIZFAMEN TORS TR O S 25
L 7-#Ech h, DWIDFHEG & X, T25H
Bz X 28 (T2 2Z 0 FICBERKE XD
R L 7= b Dz 3, Ko FIEDSHIRZZ 7%
HE (BB 2 &) ADCEIZE < %2 D FEEDSHIR
#32\F 2 BADCHEIZE T L ILHGaHAE&R L TidsiE
Fick %, EHMEHKOADCEIZ2.9 X 10°mm/sec
FREE, IE% HE 20,7010  mm*/sec REEDE E ST
va3Y,

ADC i b %5 75 415 B F IS (isotropic DWI) 72 &
SEIHEEAE (mean diffusivility) & LTH & L 5h!),
AMETEZDHEICE>TV: 3, ADCEIZ X D &E
TR AP 53 BT 88 2 U IR BRI B R O F| O —> T
b, FLERMTZICEL CHEELDO? —F 7
77 FDHEDHROSSFSEEIF L DBLTWB L
W25,

F Lo BEEEEDADCHEIC DV TIRIH
O EoE s (. Fic T b Eia L Ei
P T EAPRIED ADC BIZ 2V TFRA OiFEOHES
ZipE, FABY T Eo#ES 3o,

727 L5 b BRI EGRIRE ST RiC 2w T,

AR OEPI-DWITIE < RO R AZE MR, B
BFHRICOEVWEES2ET 2 LIERESINTHL3
1019 Fx DFEFRTH. SSFSE-DWI L. 7 b7 Eiigik
EBERIEWEFES 2R L TE D . ADCEDHIE
LG R I EWETH - 72,

FHEIAGEIE D ADCE Iz 2T b Rk ICHE 12 7
¢y WS EPHEIC & 3 Sener 5P 0212, 2.27(X 107
mm?*/sec, — 2 DIEE T2EFTHITE) £ v 5 —FlE,
B X OB O Yamasaki 6'7 12 X 2860 T D FE51.572
EWVHIREDIDHBDATH o7, Hxk DRERIZYama-
saki 5 DIED T I > 7z,

SEIOET. 7 b r #hZIZSSFSE-DWI _ET4:4l
BESTHYH, SEro@EEHICHEENI ik
Mot Zhidd o EROTLEGRFAEST RO
MeEZSNS,

—77, BEFEMATHAEIXSSFSE-DWI |k, KESIck 3
ikl FEEoPPEGBEICHEINTS
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h. MZEDADCHEORICIFEEENZED O, L
Te i TEIEICIRIZ H 2 b DD, SSFSEFEIC & 2DWI
FPHoWEMEOE L Z20BHI»AETHS, LE
Abhs,

Z b 3EhE L BHEREHEDADCED ZIC 2 W T D
ELZTH LD, —MRICREBEOADCHEICKET 2H
F & LT EROMBEE (N/C H) | B DR,
BERNBROMTNERZ E3h 5 L ahTwa), @5
DOfifaFELSEWE, ERONEROKRESEY
BRI FIR 4, ADCEIHEL 23", ZDZ &h
573k, HEWHEL S b EIDADCIEDZE T
ERNSHONRAECEDRM L bELZ NS, &
[T RLIC 35 V) 2 PR AY 7 BERE P A 0 B &
ADCED BRIz DV T HIRE L Tz, Wi ol
S EBEERIFES oo, ZOMIZDOW
TRERABTBORT T4 E OB BUETDH 5.
¥ 7-DWIDHE{E EDOFT RIZ X ADCE LA - BRI N
WOIEER DT DEIC L AT2ROEERELELD
h, SBEORFBBELEbh3,

7 b7 BERa L FEIAYE T EARRIE I D v TIZADCHE
IC3EELEERD T, ADCERZ T TOER I
e Bbis, Lo Ladso BT RAREE
SSFSE-DWIDHE{RFAT R T 7 b 7 #ha X b & it
BRPHEFICHRDONZ I ENE I L, £/%
{OBAEFEETIBEDOONL I L, S5t
MRIFFRZSEICT 2 Lick hERIHREE Bd
i, EELBLORBETIRHMmL T 6 REAHE
MWL, SRR eysticl 72 o 7o EhalE T EBAIRET
N Bl L OB DL o b ars N,

THEAEREDADCHEIZ 2V TiE, Roggb'? iz & 32
BITD0.90 & v» ) . FM 69 X B 1681 TOTY
1.16 &£ v 9 . Yamasaki 5'71 & 3 190 TH
LI121 L W HED D 5, Rogg & I3 IEHERTBE R L X
ADC{E% TEEFERORMZEICAVTE h ., FM
5 1ZADC il % T HEAM5E & BaFEE O Iz v Tw
%o

Bx OERIMET R Z IR 2280 OFEEET
FERREDFHADCHEIZ0.92E W IHET, ZThi X
Bk b O¥E L3ED - 72, ADC{E (3 EE OIS E I
WHRIT B Z Mo T h . TEEREDADC
HOES L, BEEOMBEEOSHIZRKML Tw3
bDEEILGNS,

E#IZSSFSE-DWIDF|E L KRV TELED S
&L FEELT,

- ADC{iIz X 2 ERAIC X D Z BN 57l 53] g

THHR

- TEEXhORWZEL. IEFENEO Ko R
EicHATHER

- ERNEEOEROHEEICERATH D ZheH
V7B Z O, BICEBWEEE 5 -
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T 2D DM

BEFONB,

M{RAT RICADCEIC & 2 8EMFEMZMA 2 Z &

T, JEEOMRITI N LSHEEE L T EETORE.
R TREEPO BHZHTCHEWEEL 7 + 78
N DR IZSSFSEHEIC & 2 h#aFEEG LA L &R
bz, SRIEFAEZHEPT L & HIT, prospective
BELTo>THwELWLEEITVS,

(f& 78]

SSFSE-DWIIZE 5 O MRI T |3 85 51 Rl 8 7 (k5

EREERZEOZHO—BIck hBamEE L BEbn
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SEZENRFERE O pituitary stalk BEFM & &R

Pituitary stalk preservation surgery for craniopharyngiomas and its outcome

ACERZERZEE Beiestit
W FFE. FHEAR R, WK BE #R RRAE, IR ZS. Ak R/ B A

[lEUsic]

Harvey Cushing 7358 % "H 5 0 #6785 % “baffling pro-
blem to neurosurgerys” & FECR, FliE L Ui OE
DEEX 2OV TRRTH 5, ZOBBIZNT 505
DM ED /-2 { OMBIES T E LY,
AEAE T I less invasive neurosurgery D ELE A 6. FRERY
7 70— OBICHEOILK, Fv~v—F4 7%
R & EM B RIAEY B X CRNESE TS
DHHGTALDNS L)Lk TE R, ZOEEI
BESBCRETZ Lo, B, HETEH. A
HBIRE JUZzho 0ZBESICEET 22 L%
W DWEFHICEB LT 2WMHEELSERH 5,
250, HRERICEWREFEME D b F Mo R L5
3% (. MHBORIFENARTH S Z LMok
Tw38, 2% b, ZoEFIcNT 2 BERIZ
HEFMIC BT 2 £t & 5> THME Tkl L,
—HTlE. R ER BT 2 EEEEY 0E
Bz X 2 GOHEDTIE L 72 5, FrICEERESMT
H3TEFEEZRFET S LIEEBLEEHE (.,
HRELEOBR:SDEE L LI IO TEEEE
¥ s L2HEET2ERL S, LbL. bh
DA, MhEREARE Lk I E WEEE O F e R <o
L. BEBIRE L o2 et 2 005 T &k,

SEbhbhid, BECTE- TE-EESWEE
XY B TEREZRBFFMICEL 2 FMREIC VT
BEtLicoTEdE T3,

[ - 7]

52131974 5E~2005 4 1 B o I b B RS20 B
HENRE X O Z OBEER TFM 21T - 2560l
SHENHGAE R E T H 5 . SRS DO FERIL3ER~T741%
(F33.81%) . HEBIZBHEITHI, Zeik19f, R
LR IZ4 7 H~314F (FFIF) TH -7, Thbi
DT (1) B Y A X (Samii Grade) ., (2) IEBSHIE,
(3) Glasgow outcome scale (GOS) . (4) T HAZERFD
HHE L JBH Grade DBIfR. (5) TEAERGFOEEL
DDAVPffiFe DBItR. (6) TEMAERF & FH OB
2w TlET L7,

-18 -

HEBEH A Z1ZCT, MRID 5 W I FlfFF O T RIZ &
BZERABELE L. EEHER % Samii D Grade 38124 T
TS L7,

(& %]
DIEE £ 2 (Samii grade)

5615 o> 5 25 M 9E IE 0 Samii grade % FA \ > 72 fEE - A
Al grade 130, MAHISH, IAs254, TVHI2040, Vv
D3FTH oz,

QHESH H

TR 5 H BE & Samii grade DRBAFRIC X D, 25 H ATHE
THo7bDldgradell TP, grade I T3, VT
1068, VC16T & - 7=, F2HiH 13 grade T34, 1T
T8Bl, VT4l veifl, HaoMHiEnTosl, L
Tofl. T4, v T76l. VTIflITH o7,

Z OHBFRMD4FIZEED, BFEHEREEESZ
B OREFN T RIES 217, Z DBOBERILE
HTdpva,

(@Glasgow outcome scale (GOS)

GOS & grade D BAfR X good recovery 11T O, 11 T7
B, mc166l. IVv-T134, V26T H - /2. Moderate
disability X1 T4, IV T4, severe disability (X111 T
20, VTIBITH o7, E -k Icia- 7
BT L FRTIZ4H T4, 14l v T2 fl)
ICERD =03, EEOHEICE$ 2 F6 6 125 (i
ZERRE, RS TZ MR K 2T TH o 7,
@ T EFEZERFOHE L EE Grade DEIR

TEAGZDBFEHHEE E N7 b DI Grade 1T O,
0 T74 (88%) (Fig.1-A,B), I T134 (52%). 1V T74
(35%) (Fig.2-A,B), VTOHI(0%) TH > 7z, — 7. iRt
DATTRETHIMT R T2 % Z o i iERH 2 \0IE T
FREHHEE T TIPSR ICUI S Tk
13 Grade 1 TOH, T T1H (12%), I T 124 (48%). IV
13 (65%) (Fig.3-A,B)« VT3 (100%) TH - 7=,
® T HEfAZEIRF DA & DDAVP T DBER

FROOTEFAZRFIETH 572276 O FHEHE
GEAESE O 72 H> CDDAVP DR FE 2 AGHERY 1 688 & 72
S 7= RERIE 1761 (63%) T, DDAVPHiF A MLE L |74
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WEEFNZ 106 37%) TH - 7=, @ TEAZRF & FHROBR

—F. FRFIC TR EEBRETE R o 72290 TEREZERF & HFHOBE EGrade 1 T7HIH 1
D27 TDDAVPHITEZ 65 £ L 7= D132741(93%) T. o, 13 FsR i, v 7Pl Bl o&ats filic B
D261 (7%) TDDAVP DHFE 2 B L Lo Tz, D, o OEMIIHERBCEERHE LT

BERERIERIC X D 2Pl Z 0BROBREERD T L,

Fig.1-A

Fig.1

Pre-operative MR image (A) and post-operative MR image (B) of craniopharyngioma approached by trans-nasal approach.
After tumor resection, pituitary stalk is preserved (B).

Fig.2

Pre-operative MR image (A) and post-operative MR image (B) of intra third ventricular craniopharyngioma operated by
interhemispheric trans-lamina terminalis approach. After tumor resection, pituitary stalk is preserved (B).
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Fig.3

Pre-operative MR image (A) and post-operative MR image (B) of craniopharyngioma operated by extended pterional
approach. After tumor resection, pituitary stalk is not preserved (B).
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Recurrence of symptomatic Rathke cleft cysts
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Recovery of hypopituitarism after transspenoidal surgery
for nonfunctioning pituitary macroadenomas
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Fig.1A : PAL flexible code

Fig.1B : Q-PAL

Fig.2A : interchangeable inigation sucker

Fig.2B : HP-Jet

Fig.3A,B : pre-ope MRI  C,D : post-ope MRI
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Endonasal resection of pituitary tumors ~present state and future view~
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VA
Fig.1
(Left) Preoperative gadolinium-enhanced magnetic resonance (MR) image demonstrating a huge non-functioning pituitary

adenoma (34-year-old man).
(Right) Postoperative MR image showing total removal of the tumor via an endonasal transsphenoidal approach.

Fig.2
(Left) Intraoperative microscopic view showing arachnoid, which was coming down after resection of the main bulk of the
GH-producing pituitary adenoma (33-year-old woman).
(Right) Intraoperative rigid endoscopic view with viewing angle of 70 degrees demonstrating some residual tumor on the
right far lateral side, which is being resected under a rigid endoscope.

Fig.3

(Left) Preoperative gadolinium-enhanced magnetic resonance (MR) image demonstrating a craniopharyngioma
(10-year-old man). ) X

(Right) MR image at 3 years after an endonasal transsphenoidal resection showing no recurrence of the tumor,

2=
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Table 1
Effect of Cabergoline on 32 prolactinoma patients.
No. | Age | Sex | Other DA | CG mg/W | Pre PRL | Nadir PRL | follow up(M) | TNS etal Control
1 50 F BC 0.5 104 <1 25 - Remission
2 27 F BC 0.5 46.5 12 25 - Remission
3 38 F TG 2 82.5 60.5 24 1999/1/22 Poor
4 46 F TG 0.5 64.3 1.1 22 - Remission
] 33 F TG 1 85.2 1.9 22 - Remission
6 32 F TG 1 111 22 22 - Remission
7 33 F TG 1 173 17.2 22 2003/7/1 Remission
8 30 F TG 1 61.1 5.9 22 - Remission
9 40 F TG 1 64.6 9.3 21 - Remission
10 28 F TG 0.5 54.6 <1 21 E Remission
11 22 F TG 1 57.2 14.5 20 2002/12/20 | Remission
12 42 F TG 2 106 12.7 15 - Remission
13 52 M TG 2 274 11.6 15 - Remission
14 38 F TG 1 38.3 <1 13 1988/11/4 Remission
15 45 F BC 1 16.4 3 13 - Remission
16 34 F TG 0.5 73.2 2.7 13 - Remission
17 42 F BC 1 28.9 1.5 9 - Remission
18 39 M TG 2 21.6 3.5 9 2000/7/7 Remission
19 56 | M TG 2 12.1 <1 9 2000/8/18 Remission
20 32 F TG 0.5 45.1 13.5 8 B Remission
21 38 F TG 1 50.1 1.4 8 - Remission
22 36 F TG 0.5 45.6 2 8 1998/9/4 Remission
23 64 F BC 1 7.7 1.4 5 1991/8/6 Remission
24 35 F BC 0.5 38.3 <1 S - Remission
25 66 M BC 1 20.6 1 4 1994/3/25 Remission
26 40 F TG 1 38.6 <] 3 - Remission
27 35 F - 1 1582 <1 15 - Remission
28 33 F - 2 156.7 2.7 15 - Remission
29 24 F - 1 112.5 6.1 12 - Remission
30 31 F B 0.5 71.2 2.1 11 - Remission
31 33 F - 2 130.9 14.7 9 - Remission
32 30 F = 0.5 48.6 1.6 3 - Remission
Ave | 38.3 1.0625 67.25 8.244 14
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Table 2
Cost performance of dopamine agonists.
4y it/3E (mg) FLAESET/$E (FD) FHNERE/B (T) e FEA 2 8 (F)
BC 25 148.0 25 2590.0
TG 0.5 185.1 1.8 2332.3
CG 1.0 388.9 1.1/7 427.8
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(Table.2) .
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Expression of apoptosis-related proteins
in the peritumoral brain tissue

R TFERIASE ReEA R
F2A )T IALN, RHE B, AR B EE

[Abstract]

The presence of programmed cell death in the peritumoral brain tissue was investigated in 10 formalin-fixed
histological samples, containing both intracranial tumor and peritumoral brain tissue. Immunohistochemical
staining for apoptosis-related proteins, namely p53, Bax, Bel-2, Fas, and Fas-ligand was done, as well as TUNEL.
Reactive astrocytes in the peritumoral brain tissue had good expression of the apoptosis-related proteins : p53
(8/10), Bax (8/10), Bcl-2(8/10), Fas(7/10), and Fas-ligand (5/10). In 8 specimens various degree of positivity
for TUNEL was identified, and each of this sample contained cells with apoptotic morphology. Alternatively,
corfical neurons usually had very faint cytoplasmic staining of the apoptosis-related proteins, and no one neuronal
nucleus positive for TUNEL was identified. In conclusion, reactive astrocytes in the peritumoral brain tissue may
undergo programmed cell death.

[Key words]
peritumoral brain tissue, reactive astrocytosis, apoptosis-related proteins, apoptosis

[Introduction]

During the growth of the intracranial neoplasm the perilesional brain tissue is affected by compression, invasion,
and influence of the metabolically active substances secreted by the tumor itself. These result in a variety of
physiological, biochemical, metabolic, enzymatic and immunological changes", including local inflammation,
local decrease of cerebral blood flow with or without ischemia, and peritumoral brain edema (Fig.1). Each of
the latter can initiate programmed cell death. Therefore, it might be expected, that apoptosis presents in the
edematous peritumoral brain tissue and possibly plays arole in the elimination of reactive astrocytes and neuronal

cell loss.

Compression -»—» Hypoperfusion — Glia

A A

Brain v Apoptotic

—Invasion —— Edema 1 death (?
X cell death (?)
tumor '

v v

Secretion — L, Inflammation — Neurons

Fig.1
Schematic representation of the main pathophysiological events in the perilesional
brain tissue during growth of the intracranial tumor.
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[Materials and methods]

Ten consecutive cases were selected for the present study from the collection of the histological samples of
brain tumors in the Laboratory of Neuropathology of the Department of Neurosurgery, Tokyo Women's Medical
University. The selection was based on the good representation of the peritumoral brain tissue in the histological
sample ofthe surgically removed initially-diagnosed intracranial neoplasm in the absence of its previous treatment
(chemotherapy, irradiation). In the majority of cases the cerebral cortex was more or less represented in the
histological sample. All samples were obtained during surgical removal of the supratentorial brain tumors
during the period of 1999-2001 and were fixed in 10% neutral buffered formalin and processed in paraffin for
routine light microscopy. In all cases hematoxylin and eosin-stained sections were available for review and often
sections immunostained for glial fibrillary acidic protein and vimentin were available as well. Clinical and

immunohistochemical characteristics of cases are summarized in Table 1.

Table 1
Patterns of expression of apoptosis-related proteins in the peritumoral brain tissue.
Duration Immunohistochemical characteristics of the
Grade
N | Age/ Tumor of of peritumoral brain tissue
gender histology symptoms| _ PI
(months) cdema p53 | Bax | Bel-2 | Fas | Fas-ligand | TUNEL
1 | zane | fixed 2 1 laew | «+ | + | + | - ; ++
oligoastrocytoma
2 55/M . mixed 15 I 2% 4 ok et ++ + +/-
oligoastrocytoma
3| 32/F a::i-?g;ts(::;a 4 I 15.3% | +++ | +++ | +++ | +++ ot +/-
3| sop | ‘ransitional 12 n | <1% | o+~ |- | o | - + +
meningioma
5 | som grlriii’tii‘;ztr‘;‘ga 4 m |285%| + |+ | ++ | ++ - +/-
Mts .
6 | 86/M : 3 I1 42.7% | +++ ek RS + + +/-
adenocarcinoma
Mits 4
7 52IM | . A 2 111 35% -+t + ++ ++ ++ -
adenocarcinoma
s | 63Mm M;zr?;fr::” <1 m | 92% | ++ | ++ | =+ | + iz +++
o | g5 | @hicblastoma <1 m |275%| +- | +- | - . . .
multiforme
10| 42/M g;ishlii.itr?:;a <1 I | 29.2% | +++ | +++ | ++ ++ +/- +++

M, male ; F, female ; Mts, metastasis ; PI, proliferative index

Clinical factors and tumor histology

The brain tumor samples were obtained from 7 male and 3 female patients with a mean age 48.9 years (from 24
to 86 years). The duration of neurological symptoms before surgery varied from several weeks to 2 years. Basing
on the retrospective analysis of preoperative MRI 3 grades of peritumoral edema had been defined”: gradel-
absence of edema or it extension not more than 2 cm from the tumor margin (3 cases); grade II - extension of edema
beyond 2 cm from the tumor margin up to one half of the cerebral hemisphere (3 cases); grade III - extension of
edema to more than 1/2 of the cerebral hemisphere (4 cases). The histological diagnosis was based on the criteria
of WHO™: there were 3 glioblastomas, 3 metastatic tumors, 2 low-grade gliomas, anaplastic atrocytoma and

meningioma (one of each).
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Immunohistochemistry

Expression of MIB-1, p53, Bax, Bcl-2, Fas, and Fas-ligand were determined immunohistochemically on paraffin
sections by Nichirei Simple Stain Max-PO (multi) Protocol, using mouse monoclonal antibodies for Ki-67, p53
(clone DO7), and Bel-2 (all supplied by DAKO A/S, Denmark), and rabbit polyclonal antibodies for Fas, Fas-
ligand (both supplied by Nichirei Corporation, Tokyo, Japan), and Bax (Santa Cruz Biotechnology Inc., U.S.A.).

Sections were deparaffinized in xylene and ethanol and rehydrated. For MIB-1, p53 and Bcl-2 staining antigen
retrieval was performed in a microwave oven (heating 15 min at 91°C with subsequent cooling down for 30 min
to 40°C), using antigen retrieval buffer (DAKO A/S, Denmark)at 1:10 dilution. Blocking of endogeneous
peroxidase was done in 3% hydrogen peroxide for 10 minutes. After double washing in TRIS-buffer sections
were treated with 10% milk for 5 minutes to block non-specific protein binding and then incubated for 2 hours
in a humidity chamber at room temperature with the primary antibodies (MIB-1, 1:100; p53, 1:500; Bel-2, 1:100;
Bax, 1:1000; Fas and Fas-ligand, diluted by supplier). After thorough washing in TRIS-buffer sections were
incubated for 30 min in a humidity chamber with Max-PO (multi) (Nichirei Corporation, Tokyo, Japan) . After
repeat washing in TRIS-buffer staining was visualized using diaminobenzidine (DAB) (Nichirei Corporation,
Tokyo, Japan), counterstained with hematoxylin, and examined microscopically. Sections with omitted primary
antibodies were used as a negative control, whereas lymphoma sample as a positive one.

Evaluation of apoptosis was performed by TUNEL method, using standard protocol of Apoptosis in situ Detection
Kit(Wako, Osaka, Japan) . Briefly, after deparaffinization and rehydration samples were incubated with Protein
Digestion Enzyme at 37°C for 10 min. For detection of fragmentated DNA samples were incubated with terminal
deoxynucleotidyl transferase (TdT) Reaction Mix at 37°C for 20 min. Endogeneous peroxidase activity was
blocked in 3% hydrogen peroxide for 10 minutes, After this the samples were incubated with POD-conjugated
antibody at 37°C for 10 min. The thorough washing in PBS-buffer followed each step of the procedure. Staining
was visualized using diaminobenzidine (DAB). DNAase-treated positive control was used, as well as unlabeled
experimental negative control with omitted TdT, and lymphoma sample as positive control.

Samples were evaluated by two different investigators. Proliferative index of the tumor was calculated as an
average percentage of MIB-1 positive cells in the best stained tumor areas (up to five) with a total amount of
cells not less than 1000. Protein expression was analyzed in different fields of tumor and peritumoral brain tissue.
Staining was considered positive if distinct cytoplasmic staining was present regardless of its intensity.
Depending on the percentage of labeled cells in the best stained areas following scoring system was used: +++,
more than 50% of stained cells; ++, from 25 to 50% of stained cells; +, up to 25% of stained cells; +/-, only
few stained cells; -, absence of staining.

Statistics
Non-parametric statistical analysis was done. The level of significane was determined at P <0.05.

[Results]

Reactive astrocytes in the peritumoral brain tissue had good nuclear expression of p53(8/10) and cytoplasmic
staining of Bel-2(8/10), Bax (8/10), Fas(7/10), and Fas-ligand (5/10). Representative cases are presented on
Fig.2 and 3. The distribution of positive cells was unequal being the highest in the vicinity to the tumor margin.
In 8 specimens various grading of positivity for TUNEL was identified, and each of this sample contained cells
with apoptotic morphology. No correlation of the pattern of expression of apoptotic-related proteins and TUNEL
positivity with investigated clinical factors (age and gender of the patient, duration of symptoms, grade of the
peritumoral edema), as well as tumor grade and proliferative activity was found. Cortical neurons usually had
very faint cytoplasmic staining of the apoptosis-related proteins (Fig.4), which was considered as false positive.
No one neuronal nucleus positive for TUNEL was identified.
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Fig.2
Pattern of immunohistochemical staining in
Case 8: metastasis of the clear cell
carcinoma (A), peritumoral brain tissue (B),
p53(C), Bax (D), Bel-2(E), Fas (F),
Fas-ligand (G), TUNEL (H).

Fig.3

Pattern of immunohistochemical staining in
Case 10: glioblastoma multiforme (A),
peritumoral brain tissue (B), p53(C), Bax (D),
Bel-2 (E), Fas(F), Fas-ligand (G), TUNEL (H).
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A C

Fig.4
Pattern of immunihistochemical staining of neurons in the peritumoral brain tissue for p53 (A),
Bax (B), and Bcl-2(C).

[Discussion]

Reactive astrogliosis is the most important morphological process in the peritumoral brain tissue, which is
accomplished through processes of hypertrophy, hyperplasia, and lengthening of the cellular prolongations. It
can be found both in the vicinity of the tumor margin and distantly, and there is evidence that brain edema is
the most important contributor for realization of the gliosis in a distance from the lesion'”. Whereas hyperplasia
of reactive astrocytes occurs through mitotic division, the process of their elimination is still obscured. Presence
of programmed cell death has been highly expected and obtained confirmation in the present study, because
high rate of TUNEL positive cells with apoptotic morphology was found among reactive astrocytes in the

peritumoral brain tissue.

Despite the strong evidence, that elimination of reactive astrocytes is accomplished through programmed cell
death, the mechanisms of its initiation are not clear. It was shown previously, that experimental vasogenic
brain edema could induce apoptosis”®’, but in the present study patterns of expression of apoptotic-related
proteins and TUNEL positivity did not show statistically significant correlations with the grade of the peritumoral
edema, as well as with other investigated clinical parameters. Therefore, peritumoral brain edema may have not
significant contribution on the initiation of the programmed cell death in the peritumoral brain tissue. It should
be marked, however, that investigated cohort of samples was too small and highly heterogeneous, therefore
results of statistical analysis should be accepted with critics.

Another opened question is the type of signalling pathways leading to programmed cell death of reactive
astrocytes. A transmembrane protein Fas/Apo-1, which transduces apoptotic signals after ligation by its natural
ligand was proposed as a possible contributor to human astrocyte apoptosis’’. However, whereas strong
upregulation of Fas and Fas-ligand in reactive astrocytes of the zone of anterograde degeneration after
experimental stereotactic lesion of the entorhinal cortex of adult rats had been demonstrated it was not associated
with programmed cell death?’. Another possible mechanism of programmed cell death in reactive astrocytes is
the mitochondrial apoptotic pathway, which is regulated by the members of Bcl-2 protein family. Proapoptotic
protein Bax, which is expressed in all cell types in the human central nervous system, induces permeabilization
of the outer mitochondrial membrane and effects component of the respiratory chain in the inner mitochondrial
membrane. Antiapoptotic protein Bel-2 blocks apoptosis by arresting cells in the Gy/G, phase of the cell cycle.
Krishna et al®’ found large percentage of the reactive astrocytes immunostained for Bcl-2 protein in 90% of
surgically removed non-neoplastic brain lesions associated with reactive gliosis. In the present study, reactive
astrocytes in the peritumoral brain tissue showed high rate of Fas/Fas-ligand and Bax/Bcl-2 expression, but
actual pathways leading to their apoptosis should be investigated further.
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Nuclear p53 immunoreactivity had been demonstrated in a proportion of reactive astrocytes in progressive
multifocal leurkoencephalopathy®. In the present study immunohistochemical expression of that protein by
peritumoral reactive astrocytes was constant finding not only in cases of infiltrating gliomas, but also in well-
circumscribed metastatic tumors. Previously, using the same monoclonal antibody (clone DO-7) Yaziji et al'"
did not find expression of p53 protein in no one case of reactive astrogliosis around intracranial neoplasms.
The possible explanation of the controversial results obtained by these authors and us is the difference of
distance between the lesion and biopsied peritumoral area. It was not specified in the previous study, whereas
in the present series expression of the apoptosis-related proteins was investigated in the vicinity to the tumor
margin. It is known, that appearance, distribution and immunohistochemical characterization of reactive
astrocytes is very non-uniform and depend on the distance from the lesion, type of the pathological process,
and location (cortex vs. white matter)'". Therefore, it can be speculated, that proximal and distant reactive
astrocytes in the peritumoral brain tissue have different patterns of p53 immunopositivity.

In the present study, the cytoplasmic expression of the apoptosis-related proteins in the peritumoral cortex
was so faint, that was considered false positive. Under normal conditions, however, cortical neurons in the adult
brain express Bel-2%). Therefore, the possible downregulation of this antiapoptotic protein in the peritumoral
neurons can be bear in mind and should be investigated further, as well as actual mechanisms of the neuronal
loss in the vicinity of intracranial neoplasm.

[Conclusion]

There is strong evidence that elimination of reactive astrocytes in the peritumoral brain tissue is accomplished
through programmed cell death, however, the factors influencing its initiation are still obscured. Signaling
pathways should be also investigated further: p53, Bax and Fas can be important contributors, either separately
or together. No data was obtained in favor of neuronal apoptosis in the peritumoral brain tissue, therefore its
role in neuronal loss in the vicinity of brain tumor is not clear.
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ZOBEOFMOH -MRSICTRTW B A, iz h
S LEEIC B 1T B choline peak® FFI13 7 ¢ . CRIC
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gge Diagnosis GOS | Chemotherapy RT effect
ex
28 y.o. ; ACNU+VP-16
%9 Anaplastic Astrocytoma GR 60Gy CR
Male CBDCA-+HBO
+VP-
L8R Gliomatosis cerebri D ACNUEVE-18 40Gy NC
Male CBDCA+HBO
44 vy.o. —
Male Anaplastic oligoastrocytoma | GR ACNU+VP-16 60Gy NC
28 y.o. ; ACNU+VP-1
Byo Anaplastic Astrocytoma D 6 54Gy PD
Female CBDCA+HBO
.0. : CNU+VP-
1y.0 Glioblastoma D A VP-16 | o4 4Gy PD
Female CBDCA+HBO
. - e
37 y.o. Brain ste.m gh.oma . GR ACNU+VP-16 54Gy NC
Male | (No pathological diagnosis) CBDCA-+HBO
41\84310' Anaplastic oligoastrocytoma | GR INF+ACNU 50Gy NC
ale
+VP-
Y0 | s ptastic Astioeytota gr | SCNURVELS e NC
Female CBDCA-+HBO
Fig.1

Summary of patients.

Fig.2
Longitudinal proton-MRS of Case 1.
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Fig.3
Final MRI, PET and proton-MRS of Case 1.
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TIREWEYE L EEEREZRO 25 00F L WE
(LR RI3 B & ik o 7o (LB (ACNU/VPL6

Proton-MRS

PERIEEE) 247\ 15642 T Tl cintigraphy D HUD A A &
¥4, H'-MRS T®Dcholine peak D{E T % FA 8., NAA
DETD o EHEDET2RLTE D BRDIEDD
LEZ T 2D OFERE LR T LEBHBEE L L.

o, EMHIC3 AR\ LerHEOH -MRS %
79 b2 R, L L., 3E#D200348HIC
YERRZE O R R B8 7 72 . FEEE Tl cintigraphy % Hii
fTLED AR ZTERR. X 6 IZH'-MRS T b choline peak
D LERZRD (Figd) . EBRERSEREH SRS
2T 1. IBHBALART & Z DB OBEBEEZ T T (Figs) .
%13 D choline peak |3 fR < I T L. &SRR H
LEALTWw3B Z Eh SRS D LN, RE
bigE kP Th 5.

Helgs Hiile

T T 114
L [ 3 0.0

Tl cintigraphy
Fig.4

Proton-MRS

MRI, Tl cintigraphy and proton-MRS of Case 2 at second recurrence.
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HBOBH A

Fig.5
Longitudinal proton-MRS of Case 2.
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BRsRRE: TLFEE NG RE L7z, Z 08, i
RizgEEm TRE b IaFPTH 5,

BERAR OH'-MRS % 7 7 (Fig.7) . W12 IENAA
DIEH OFRE, F L who/Criho LR, H5HH
(lipid) DFEDFT R 2589 543, &% IZcholine peak,
creatinine peak D& T, Cho/Crib DT, £ 72 [R5
B ONAADZE(L IR Z T 5,

Intemuity
10 Tmibsteary it
5

) 1
i )i '||I : I \
Ny o f W
| TV i PO \
/ .1|\“! '\_.’Iql,,' \.I.f. l\," \: .at \ IL"V "._“l'"‘ WA Ifr W
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i
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s 3.0 2.5 2.0 1.5 1.0 0.5 0.0

Chorical shifu -

Fig.6
Initial MRI and proton-MRS of Case 3.
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Fig.7
Longitudinal proton-MRS of Case 3.

[ %]
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FTAHETH D, & 512 F Dpeak Dpattern > & fEFHE
JRZE D BEVE RS P iU R I B O E S E O FR
BEZ CICLEBRIGAZ TV 3%,

KRR ERR CRML OB EEZTT>Tw3 LiE
EHEREZZIRECH LT, BEOBHRLLR
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% {.Tlcintigraphy °FDG-PET 7 & % i\ » 7o R EIC &
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Malignant astrocytomalc & (7 2 LEFEVIBROEE

The radical resection of malignant astrocytoma

HARZEESER BB

PRI WEFR. KH FEE. /DNigE T, Bl 8.
e Sk, e R, % BE. il A

(= %]

W HaERIZ 3 1) 5 malignant astrocytoma DGR & D . IAFEFEYVIEROPRETF L L TOERIIOWTREET 3 &
Ebic, FHTERBEZBE L 72, WRIZE— SN/ 70 b o — 2 TEHE S N AR EER O @)% malignant
astrocytoma 9261 & L7, FHFHEATF L L Tlx. i, 00, &8, FAHRGHIEE. Maikes, #iEKPS, B X
CHIBREE IC D W TS L 7o FAMGHIE AT 72 R LA OE# MRUC TERFEDIR® s hiz v b 0 2 IAHNF
i, BEORDoNDLDOREENFMN L EE L7, Logrank®iE Tlid, Fin. MR, FMMHE. WAIKPS,
M KPS DS IE P FIIM & EFHWHOBF - BT 2 BELFRETF L L UiHE N, ZhooRFIcNT 24K
BT T3, S, WEKPSIEBEFMME & A FHEOWNA BT 2 L = FRET TH - 7. FlifgHE
BIEERPERICB LT L 2 FERTFTH-o 7, XS ITFHRHE LTEKPS L oBfR%E &3 L, BIEFR
HTIRMEBKPSBRIFTH D, BENFMETIXMEKPS BT 2ERAZRAD . 8. HENFMEFTOM
#HKPS DE(IX, WBHMPIFEOMBICL2bDTHo, BREWFMIFERFEFTHZ L LIS, M
VHETFTHAMBEKPS % BRIFIZELB 2D THo7%. —h. HENFM CIIMEKPS DBELIc >k h &5 7%
O, RIGWFEMBA T LRIEES 2 EBNFEMEE T ICEREBEECED 2RETH S,

Key words : anaplastic astrocytoma, glioblastoma multiforme, radical resection, KPS

[IZU&IC] Z 2T, HIERRIC B W THE S i KiER O
malignant astrocytoma = 35 \J % JZ i FHIE B HH T ¥ malignant astrocytoma 92 7 4= % L —C A fili FH B b 43

BEIIEA L L TEIENAZ DD TR W, 19894F FRICREZ FUT T, TR &

7 52003 4F F TIZFEFE S 417z level 111 evidence D23 i FEROBREZBEE L7z, ZLT. ZNoORKRLD

SRR L 7 6V ofediic X, FHEHEE TETRME 2 et L 72

7 L - FHRET LB T30 FRI bk

Vv, INHEFTHIIT 29 A TORKOME L, FHi [X&&E & TAE]

HHEOEREN—EL TWARWVLI L THE, REL 19914E4H 2> 5200410 £ Tlo, A—o 7w k2
LTl Tt el . o, TEB — IV TiBE E Nz, KRR malignant astrocytoma
LRBENZ2ENSVH, Zho oIk (WHO %3 %1% T @ anaplastic astrocytoma (AA) ¥ 7z i3
Dk 5T 5, £72. malignant astrocytoma (2 3 glioblastoma multiforme (GBM)) @ 9 &, 184,

VT 2 MFEMRI DI Tl & ORI X 2 28 xR 2MENRE L, AR, BiEss14,
LHG Eo2H B . B Loaflisd kD4R, FIERARMEEEEY 12 12 AA DR35S B, GBMAS
BRI EBREINLTLEY, 2 LT, 4160 Dglio- ST TH o7z, FMHIZ190D 5835 T, FHHRESS
blastoma % %5 & L 7z Anderson & > 7 — 2 5 D THo7z. B, eloquent area FEFFIES T |3 EBNEHF
£ CIRMRIIC TEBM IR N2 5140 L 7286, & BB T2 B Wiy v /o E=
PR H398% UL B 2 v, £FHIRIEERIC ZY v ZHfTbiTE DY), 1996FE B TIIERTE
EELI B EBRENT VS, NS O IEmali- Wiz LT 39,

gnant astrocytoma b= 5\ T, Z 89 I LRIV & 57 AE N PED . FLRRTY., 904 L BE 7R85 D Karnofsky
fliZ i) 2 FMHBirbhtud, FEIEETSZ L Performance Scale (KPS) . #iBIE Lo fEdH % FEFH
ERRLTwS, L L, BEFHRUAMEL 22, HF & LIEHRNEECEERRIIc o L kst L7,

Lo s
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ORI B (2 A2 72 RERE LAY O Gd 1S Y MRIIC T
HERT OBEDRED S w b R RENFR. 72
o5 b OEEBIFMN L2BEICT V) 7. WTRTKPS
X FTERT. WiERKPS I wRBI LG 2 FHIl L 72,
B AT H B 4EM, KPSICoW Tk, BEEI BT
2z ZFhodpRigz i L cg i TR L
2o HHBIERYE1X20024F4 H LU T 13 06-methylguanine
-DNA methyltransferase {51 D X F VAGBHT IC D
CAEBMLAL SRR 2 47T, Z NLLET T 1326l inter-
feron- 3, 1- (4-amino-2-methyl-5-pyrimidinyl) methyl-3-2
(2-chloroethyl)-3-nitrosourea(ACNU). B #EE: (IAR
) #1T-> T %, IEEFEMRIZ, FiBhEERREH
EOMRUCTHFE LI L TOMMEL L. £7F
HREECH 2 coif L Lk, PETHIERT Zlog-
rankBEIC & D HEEREZITo 7. log-rank BE5E IZ
THBZZROEFIC2» TR, INYF—FE
FNZX 25 ERBNZT o . MEROZERIZD

Table 1

Univariate and multivariate predictors of the PFS in 92 patients with malignant astrocytomas

VTR, ABEBUI 2 BE X 72 13 Fisher BIE, HHZE
$ 1% Student DI FE ¥ 7= 1% Mann-Whitney #7E |2 THE
L 7o, BEMEIT TS E L BERE TRR L 72, Bt
PRI 13 StatView version 5.0J (SAS Institute Inc., USA)
iz,

[# #]

M BB T, Fib, SR, PO,
BUKPS. it KPS H3IEMFHAM & A FHM OB G128
2B LR TFERFTH- 7, 2L T, ZhoDsH
Fizi LT, RN T— FeFVIic k 2 5E RN
{Tot, EEFEMBICN L T EBRE, FiiEH
EE. fii#% KPSHSHRAT L 7= FHRET & 2o, EFEHIRIC
B LTI, RKPSHHNT L - FHREAT 72
B, FiliFHEREFEIRICB W TIEMENIL 25
BETF L I3 b o 08, MR, HiBRPSIcXK ¢
AP FOEFTH -7 (Tableland2) .

Individual chemotherapy

Univariate analysis Median Multivariate analysis
Factor PFS
Relative risk 95% Cl  P-value  (months) Relativerisk 95% Cl P-value
Age
<55 years 1.00 18 1.00
=55 years 2.36 1.42-3.93  0.0005 6 1.42 0.81-2.51 0.2252
Sex
Female 1.00 13
Male 1415 0.71-1.88  0.5652 9
Histologic type
Anaplastic astrocytoma 1.00 28 1.00
Glioblastoma 6.57 3.49-12.37 <0.0001 6 6.06 3.01-12.23 <0.0001
Radical resection
Yes 1.00 15.5 1.00
No 2.17 1.31-3.58  0.0016 6 212 1.24-3.62  0.0057
Preoperative KPS
=80 1.00 16 1.00
<80 2.03 1.23-3.36  0.0040 6 1.54 0.83-2.84 0.1722
Postoperative KPS
=80 1.00 18 1.00
<80 4.60 2.71-7.81  <0.0001 4 4.78 2.34-9.79  <0.0001
Type of chemotherapy
Interferon-p , ACNU 1.00 13
1.24 0.67-2.27 0.4804 9

-53-

Abbreviations: PFS = progression free survival, Cl = confidence interval, KPS = Karnofsky performance scale.



Table 2

Univariate and multivariate predictors of the OS in 92 patients with malignant astrocytomas

Neuro-Oncology 15(1), 2005

Univariate analysis Median Multivariate analysis
Factor PFS
Relative risk 95%Cl  P-value  (months) Relativerisk 95% CI P-value
Age
<55 years 1.00 26 1.00
255 years 3.16 1.80-56.55 <0.0001 10 1.68 0.88-3.22 0.1167
Sex
Female 1.00 20
Male 1.34 0.79-2.28 0.2714 13
Histologic type
Anaplastic astrocytoma 1.00 38 1.00
Glioblastoma 6.63 3.31-13.26  <0.0001 1 4.93 2.32-10.47 <0.0001
Radical resection
Yes 1.00 19.5 1.00
No 219 1.26-3.80 0.0038 12.5 1.76 0.99-3.14  0.0560
Preoperative KPS
280 1.00 22 1.00
<80 2.01 1.17-3.45  0.0086 9 1.26 0.67-2.37  0.4665
Postoperative KPS
280 1.00 24 1.00
<80 4.71 2.69-8.26  <0.0001 7 3.09 1.47-6.49  0.0029
Type of chemotherapy
Interferon-p , ACNU 1.00 18
1.83 0.85-3.95 0.1116 13

Individual chemotherapy

Abbreviations: OS = overall survival, Cl = confidence interval, KPS = Karnofsky performance scale.

Eoic, FMMHEN L OREE2TI &, HE
HIFOTRE I L~ ARG RO FITREIC B W TITEKPS 23 R
FTdH o7z (p=0.0003) . £z, FHTHEHE L HTRTE
DKPSDEL DR E A 2 L, RIEHFME4H T
i, SIS (34%) . FZE2481 (55%) « AL S (11%)
TdHh b, WBHIFME4HI T, BEE, 1061 (21%) .
2560 (52%) « BAL136 27%) TH - 7=, RIEHF
BT IXMEKPS D SCEEM A, I B I FHIEE T
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malignant astrocytoma 58 il %2 X5 & L 7= LRI D4 D
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MBKPSEEO Z E TR BETREP LT 2L &
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HRIBIFN 2 RT3 5 2 L 2FH L L, #iiflDsurface
anatomy scan image. —XJGMRI. functional MRIZz &
2D, ENHFAHE L KBTS BEICIE, iR
KPSZ RIFICIRL A B FMIC T RETHZLEEALS
i,
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(Fig.1)e 2@ 70 b a—LTl, BAIZ1.8Gy DX %
g L sRFRILL EH VT 6 1.5Gy DI % I3
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70Gy, & 52 Z DSHlllcm>, T2 HFAMR i F&E
FEET A YL & AV (Clinical Target Vo-
lume-2: CTV-2) I |3 AR E 504Gy OIS 21T L)
BETH B, PHAMEREL LT BHPIcACNU
(80mg/m?*) % 3P 2R E T2 L Lo T
V5,

[FEFIRT]

(FERI1)

4B, AREEDOBFEO EE, 2003F10H
I i TS T S il T b h i, RS,
MRI _EGd S DIE A fE b D . BEREEN D%
BEEEZHWT 5 L & bic, AlRENEZHEZENE L
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RIBIED Y — 2R LT3, BEEORERR
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BT HTEAE Ross, B EREHAIRKE L
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FEG & FRIZ2.4% ERECREOE L EZ SN,

[FEEHNFTRO X & 8]
(HEH¢fa)

AR OAHM IS, 3SREMHEIZ V41 3 Classical Glio-
blastoma D& E 2 L /-, —7., HBHEOMHE L
ETAARE LT, MAFENEL (WP LTED,
IR 7 EIERDSTR O 6t B8, —HBIC I3 HEE & HEE
ANBELFEEL T/, HEIZBEEZRZZ LG
M2 B3 28’4 . ZoRicEXRER
2 AT 4 %MEI A I N, F, MEED
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Fig.4
FEPI3 : 54M
Case p53(%) MIB-1(%) VEGF Apotosis
1 pre 0 324 (£) (£)
post 0 8.2 (+) (++)
2 pre 20 26.2 () (£)
post 4 28 (++) (++)
3 pre - o -
post 356 2.4 (+) (+)
Fig.5
RFEEBFOIRFTOZ LD
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Chemotherapy for gliomas based on the genetic characterization
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H5.

Comparative genomic hybridization (CGH) [R#

BUBIDNA(R: & (- FRE)

—_—

Chromosomal metaphase spread (SFRPMTHILE
HiMAE AT F/FALTHBL, RiakiR
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Multicentric lcF4 U 7= glioblastoma D —4l]

A case of multicentric glioblastoma
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Fig.3 Fig.3a
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Fig.5
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Fig.6
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A case of pediatric malignant glioma in the brain stem
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Fig.6
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Preoperative neuroradiological findings showing heterogeneously enhanced solid tumors located at the sellar~
parasellar region extending upward to the base of the frontal lobes, and at the free edge of the right tentorium.
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H/E (HM)

vimentin

Microphotographs of the resected tumor. The tumor cells comprised of mostly “blue cells” with round nuclei
carring prominent nucleoli. No specific microstructures were evident. MIB-1 staining index exceeded more than
50% at the highly proliferative areas. The tumor cells were positive for both MIC2/CD99 and vimentin...
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Fig.3
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2005.2.16

Serial postoperative MR images and the applied adjuvant therapies.
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A surgical case of a glomus tumor
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